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ABSTRACT: 

PROBLEM TO BE SOLVED: To enhance the torque constant of an auxiliary 
magnetic drive assembly, relating to a head carriage device. 

SOLUTION: The auxiliary magnetic drive assembly 80 on the lateral side of a 
hub part 55a is a moving coil type and consists of a moving coil 81 and a 
magnetic circuit structure 85. The moving coil 81 has a vertical facing 
posture that the plane S perpendicular to its axis 82 is a perpendicular plane 
inclusive of a turning central axis 56 and is fixed to the flank of the hub 
part 55a so as to project to the side outer than the hub part 55a. The 
magnetic circuit structure 85 consists of a Y-shaped yoke 86 and a permanent 
magnet 87. A yoke side 81a passes through the opening 81a of the moving coil 
81 by having a slight clearance and the long side 81 b of the moving coil 81 
fits into a magnetic gap 88 by having a slight clearance and extends to Z1 and 
Z2 directions. The yoke side 86a is an iron core of the moving coil 81. The 
auxiliary magnetic drive assembly 80 operates at the time of following 
operation. The point Q where force is generated in the moving coil 81 is at a 
position apart far from the turning central axis 56 and the torque constant is 
high. 
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T, ^"l*a^;l/8 1{i, -e<7)ttft8 2icSttOfflSAi|H 

ij4"t« 5 6 Sr-irOSttffit'*, 4 S5»T* 4 « X'fo 

4. 

[00 28] M»5 5alli. 06 (A) fcjjrf J: 3 
fc. HIt!)4"i:«5 6^aoTISCXtC*tL-Cmit*(6] 
t'hSV^|*/8 (^1 OS) **tHAJi<Ott{IK»)« 

ti. B»UilBMiJt*8 5<y)ffl««CXJ:>)Yl*|6ifc 

sins 4ti±feonc YK*tL-c wc«iiv^mir 
t . f <n-f tut^-t X'h o . rm-th ipc, 7 * n ^ 

[00 29] ISMIelifS^iS(*85(i, 3-7 8 6t*A 
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9 

WG87t£>0%Z. .IC03-786<i. U^#R£# 
U #ftt5Zo<7)«<7)3-7218 6a. 86b i. 
Zoc03-72I86a > 8 6b£o&<'y7-y3-7 
3B86 ctX'Otch. 3-7218 6 a(i^K)3-f^8 1 
CO^PS 1 e\,znfc-fh^&X'hZ>. 3-72186bC0 
rtffllffifc. ««0*A«E8 7*«ll3eLr*4. *AK 
587{iW33ri*] (xi. x 2*i»i) (e*fiBL-t?>9. 
3-7218 6 b«M*<SfiSTJ)0, 3-7218 6 acofflj 
#*Nffi-C*>*. 3-72186 at fkXWaS, 7 tcom 
t . Km** A- y T 8 8 #ffM IT £>6 . a&df-v y 78 10 

[00 3 0]a»IH(5flBi*8 5tt, 3-72186 b£ 
yt-y^-XSlCKLTlHtinM. 3-7 
218 6 a.1Mmn4)l8 1 C0HCI8 1 e &'J?l<7)ffl§l& 

^ixmmLz&L ^»3>f^8io«ir^a8ib*» 

Zl, Z 2 ^fiKgftLT OS. 3-7218 6 atfTTii 

[0031 ] 3-7218 6a, 86 b&lfifcAfi£58 7 20 
li. 0»+i>tt5 6 2r4 , 'Dt-rSPJffi^*S:*L-CV^ 
h. int. fi^^+-yr8 8«i. HC<@I«>|5 
6£4M>fct£RWgtt£3rLTO|>. nm 
-y 78 8 £±f£R8 3 comfrfofcfltSJSaSBcoft 
*Jiimfrffl±«fa%-fc$:-oTOS. 3-786#U 
sfiW***^*^. 6^E8SfilJi*8 5{i/|^i:^o 
TO&. 

[0032] \7 h'^'J y>-'5 5#lHltH-|>i. BJift 
3>f;I/8 Hi. MQ8 1 e #3-721 (&'l» 86 at 
fpSt^iL. 1.0*0218 1 b*qim* J f y7"8 8 1*1 30 

act, ±.tm^.<m%T-iX7m.5oa) 
mmz^xmrn-tz. Bgf^^s 2*>'SB$it*^ 

fCftiST'lsllK LT V ^ttJlT. ^-y F*^ 'J -y v 5 4 #* 
l^JSIeHrtT'lIHSLt. I^7KA54/ 
5 7cOSffi«JKm^ y K^EfagcO h 5 y 7 5 2 a^ifi 

[00 333 «^T-f^7^a50*«Kl^1-5i:^t, 
ffl£l^-y H^f-v'J 7ygl5 4li. 17 4>. 7^03 
yhD-7az 7 h (MCU) 9 0KinT#Jffll$;flT 40 

•y F7 5 -f 7 5 7 #@!K L, T l> * & H»It 4 * 7 5 2 *»6 
t^TyrUctiWJ-K^ MH&9 2(CinT 
K*JR 4>fi4 . . y - H 5 4 MUSS 9 2 i 9 

as*$ix*flHih6*a«^-y Yxv^y^i\,zx->xm^ 

T<z?5 2lzwmtti&. ifc, (2S«tKH]IS9 3 
#*. OSR^-y KX5-f 75 7#HH6LT V^Kf U 
7 5 2 e y 7 7 >y 7* Lfc tfffi «fc 0 . fflStA -y VXy 
A 7*5 7#hlx-xLTO&fi&$\ l T'fX7 5 27>F5y 
752a£#>a^f&. 50 



#532 0 0 0-2 68 5 1 5 
1 0 

[00 34] v- 7&J/S'- 7*»£>7*cM y7'vcoffl 
98S*.(i. MCU9 0#£c0f^fcinTfr;bixS. M 
C U 9 0*»6 v-7S4hWBS i . ±i8MEIf)i<«lJ 
0B9 4#|WeU ^m-24)V17. (H4#B3) (c&fft 

K** !/ v 5> 5 4 jMUftSftX . ^ y FAyj 75 
7 jWJffcCO h77^ £&mtiz> . 
[0035] VSSH^v F*^ 75 11fmi<» V 5 y 7 

izftmzixhk.. MCU9 0^7*o>f yym^tfiU, 
T, ±I8$«§SB7 OfllW&WMiU MBftBttlg 

ara»niK8 03i<iM^*Biftfrf*. BffiBMsnsaiffifb 

»3>f^8itjH9iga*«*&-rs. cixtio-c. ij 
^rnra^as osMttftu ^r»a^f;P8 1 iz&mntf 

^£LT^y F*-Y 'J 7 ^'5 4#8M^£II]»$ivC . 
^7 F*5-f 75 7^'@teLTOi,(S^;r -f X7 5 
2cDh7-y752a£iiftLT7*o-'f>'7'-f!>. 53 

it. ^-7»fmCTi!i3^^8 u,zmmm.&m&i 

[ 0 0 3 6 ] * n4 y7B#. BRK$MBI@I!K8 0 
(i, 08(A). (B) t^-fidt. ^F2 1XtitJ 
F 2 2 Sr^-t h . Ii|lSmiBlftilg6 0 *'14«AF 
2 lCJoT. HII8*'C4tt5 6t{i, Mii/JF 1 l a*? 

s «o i: ^ffiT'$> i> . wmnmmm & o 

S*F12fc«t-5T. E«l+'t*5 6t«. #«7JF1 
2a**»4-t4<7)i:^«f »S. iOMit^jF 1 la. 
F 1 2 a«0*[6Ui. *s>y H^r-V 'J -y^'5 5^#¥*(S]<?) 
I4$*C Yc7)^-[6] fc jewicH t*(6lT1i:^Oftix if*,. M 
«CYO*|ftl(Cjtt*-ffUl/hSoftK/S (*«>10*) 
<t-5T. Km^ yh'7.7>f74 2c0gP^toO 
T^Sfc. Mjt7jF2 1 a. F2 2acO*[S]i±. B&. 6K 
mT-f^7 5 2C0h7>y7 5 2a<y>ft#*|6lT-*S. «t 
oT. Mit7jF2 0a. F2 1 a«. ««^>y VXy-i 
757c0h5>y752a tittl. E^^tO^SA^tt 
t<o*|6]. I|J*>Ji^A..y KX5-Y75 7**HIteLTV^ 
SBam-r-f X7 5 2C7) 1- 5 -y 7 5 2 a(CjS^ LT 7 * D 

4 yy-rtmmz^mm-t^-fi^x'hh. ztuzx 

0. K^ yFX5^75 7iih7 y7 5 2a(C*fLT 

swstEB^sn. 7*o-f y7wmfflie^<fi : 

[0037] fcfc, H««fflK«ia8 0<y>*|t SKOV^ 
■C£TAI>. H6 (A) fc^iafc. is\-~X-X 

5 lfcfflJgLT*SfiBE«igj|flia«t8 5<OH]»+'t*5 
6Srif^i;-tSra|iftgr«i^y K^f-vU -y i^*5 5 CO HI 
1M« 1 kvmiX'hb. U* 5 t>. "11(13^^8 IS, 
t/^co^t&l-sieWi. W§ftSrC0iSHi*|(c*titT 
v»*. i^t. ^IW3^^81^»^l,lEH^#itL 
^affiK$(efiSIS8 0co*$ IU»4"Dtt 5 6 £ + 
*k'TilB§'ft«reoaHi«jt«i"). int. HIS 
l/H 2 cofc#col(|iam«gS 3 0 OT^S S co« 1 / 3 
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[0038] 9KBSIBtftgS8 0 £IbISi*>& 

Kl4"L>«i 5 6 F 2 1 Xli* F 2 2 £%4rf & *Q 

t x<mm < #g ) r 2 tin i awa 2 co«wsiJKm 
souse 3 0 com^comm ( *g > r 1 <n® 2 (st*j> 

0. .r*ifcJ:->T h;^5ga*^^|i0^2fSt^#< 

[0039] s*:, ammmmmws ocd&xwes 1 
im%T<x?5 2frd-t-9ti,zmm.xti ] o . ^.xm^ss 

ztli&\ iot. Ii|l^lEiJ)Sg8 0HS{t^{c|^ 
x±£%im$&e.i,i(mxn%\\ ttz. £fWR6o<7) 

ffllK X otli. SiH8^gE»)^S8 0 SrHtft^tt 5 6 

[0040] &i3, ISm^y F^-V l J'y^B5 4{i. 
OSl'vy K*5>f **5 7*»feHIRa6«6 3izmmWl 

- htnm 5 tmrnsmmmms ottf^m&zttc 

cm i wssw) H9fi» i ws&m&thimsaak 

■t^m%mmmm.8otn. ommmikfofimm-t 
h, mmmm&fa8 sa^l msiz^twMmmm 

ft85lz>)?-y3-?89tfmMZti. 0 9-y3- 
?8 9#3-?8 6fc<S£3*u ~mUtt.0)3-9®. 
86a, 8 6b<05yB<OH4ro=5r^TV^fl|j«T*S. 
[004 1 ] H5 (C7K-rKmHISS1S3t«s8 5T-f27*AS8 
58 7 ?-y?—7U8 6 ccogfrSm 

( 'J ?-y3-?$8 6 c T*gSit6<7) 
fcttLT, ««B»fl|3itt8 5Ali3-?ia86a, 8 
6 b<50i^W^/? 'J ^->-3-^*P8 6 c fc U^-y 
3-9 89lz£-oXlti:fttlX\^tzth. 3-986R 
89im.%®MZtil,z<< ^ iot, 
05tSrr*A«58 7 J: >3B*<05lV^aPBf8 7 A 
mmmXfoh. iot, ^*>-yr8 8l%0&j|? 

s?©in 5 iz^tw&mm%LW8 5 o*^tjt^-cs 
<^otv^4. j:ot, mmmmm.8QM&. ms 

h. 

[0042] C*2<^8BWDHl0ti»2<O3E»«lc 



(7) 1^2 000-2 685 1 5 

1 2 

B(i"Ji)li5ST'$> *) . 8gWfl§iitt8 5 B*i\ ? h' 
^f-vll y^'5 5<7)/N7*gP5 5 aO(8Jffi$){e[II£L-C£> 

[0043 ] =M;U8 1 Bli. 05<y)<>rKj:J4/l--8 1 t 
Ht*»T. i"+-v<-*5 lizmMLXh^, 
HUSff&ffr 8 5 B U 3 - ? 8 6 B t *AHffi 8 7 B fc J: 
9fc*. 3-^8 6B(i, UsfiBtt**U #|6rfS~ 
10 OC9«fte7)3-?j28 6Ba, 8 6Bbt, ZOC93- 
?i286Ba. 86Bb^o^:<'U^-y3-7gP8 6 
Bet *AHPS8 7B(4Jf$*|&j (XI. X 
2^(6]) KJWKLTAO. 3-?ifl86Batf)|*iHfflfc 
@5£l/C&3>. *AB£587Bt 3-7528 6 Bat <7) 
HKC, Km^-V 7/8 8 B*qg|£LT*>S. 
[0044] 3-?j28 6Ba**rM^8 1 B<7)&frM 
<0fSP8 1 Be$rSjiLTfc9, 3>f;P8 1 BtfXMl'i 
^tl^. 3--f/V8 1 BO*^ffl8 1 Bb#*4<-UDP& 
S$-*LTJKm^fvy7-8 8BF*I$-Z 1 , Z 22f|6]fc:S 

^8 1 B(CfttftSn« t . W.%®ffiffifefo8 5 B 
^A*H4LT, 3^f^81B<?)^^ja81Bb{iJ^df 
* -y7°8 8 BrtSrffl«Wtc»»t S <fc 3 Ic1KMI1]8S*8jS 
(*8 5 Btf&mZtl. ^-y h'^f-v 'J -y x5 4 

niiisii-c. vxy^y-hm^ix^hm^T 
[0045] mz. mMsmmms.8 o bco^^ ^fco 

^TAT^S. 01 OlZ^tXdlC, 3^;l^8 1B«±» 

E»,l£I8§^iJS^*8 5rtfclR^o•ci3 , ). js^msgtijg* 

30 8 5 OHft(t><&M 5 6$: Wit ftfg. $ IM4 IZ 

s. iot. «tmii]Kffi^ft8 5 &<vmi-th$mz% 

Mt L7t»m»^a8 0B(^^li, QKribfrM 5 
6 Sr4"C>t -f 0 1 &t^l22Ofi!*<0SM 

SiraftSif 3 0tf5*#S<?)fi2/3i:/hS^. 

[0046] zntztb^ Mmsmwgg.8 o b £-msb4* 

>CM5 6frt>frt>&<mLX. >^%5 5 a J: IJJUHO 
40 C m 3 <7)^piJ D 0 1 1 im 3 t$r 4 gJSgMf g 

wgB8 o c £*-r . gjismig«)sa8 o c 2 

X'b*). V 9-y3-9 89C1fimulXh Y ) . 3-9 
8 6Bt*g^§il, ZOC0«tfcc03-7,a8 6Ba, 8 
6 B b<0jfcJB^IB*oiSrV^>S«dfC*S . 
[0047] l J7->'3-7 8 9C5r^t^ ) IttJ:o 
"C. 8 9^m^ft$il(C<<, i->X. 09(CjK-r* 
AB58 7 BJ; l 9iK^^o*ATO8 7C^TSi)Wt 

x->x. §mmmmw.8oc\i, 010^ 

50 ^MB«BII«a8 0BJ:»)«iKv^;^3gRS:^t 
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signs o d . wmmmmz o c(i±ies»5 2 

^£^Wc&l>«^Kl§s.S8 O B(7)$mMW%i>cr> 
X'fo*). 's-yKdf^U 5cO><n^5 5 a^ttft 
3-^8 9D^'A7'gP5 5aJ;OL^« 

S558 7D{i^7'a55 5 a<7)igiM(Cg«LrSi§. 3 
-OPS 1 D\i^\-i^K-X5 l(cSISLt?>0. 3- 
^8 9Di:K^t-C$)l». 

[0048] 3-78 9 D#y\7gB5 5 a i: -ftCffM 
L-T miLLtzU&l LT<D3-?yyFgt& 

c asu^s y 7 ^ y 5 7 frt>\2\&mn 6 3 sir 
a~ M»§6 5 1 9mssjmsas.8 0 t <m\%<mm 
my 

i%\<wg3m\ m 3 (a) , ( b ) &ym 1 4 

(A) , (B) Ji. SSl<7)^Wc^§EII^-hffliS 

^ U -v : J5 5<7V\7"U5 5 a £ h >-*/W 1 0 0 £ JFM 
U ;«h^H 0 0£*iJJ8L£kc7)-cj>|>. hy* 
;H 0 0{iM7l5 5 5 a<7)3*>. MSB 5 5 a 1 oag|5c7) 

miza&mmc Yt^-mzmss. lx$>&. 

C 0 0 4 9 ] S^M6 0 A^BC7U-df 
/P6 2 A^W^gR^KoTllSLTS) 0 . ^-y F I 
C6 1* ? 71^^^7>7--7 , ;U6 2AC0 3*>S:^6 0 
A±fcllSLTJ>l>gi5^^tM$iXT^LT*)l,. d 
O$f*1R60AA\ hy^;H 0 0 2:»3ILTA7'a55 
5ac^llJHWatihi6L,T£>l>. 'v-y K I C6 ltihy 
*/H OOrtfcBgfigLTV^. 

[0 0 50] v 57 frt>T-M,U5 5 

bfcfaStgl/T Vi|,Eff 6 4tf9Srt\ £f£K6 0 A_L 
YlSBHKfcvvC, 7U-^77l-7--7'>6 2Ac7)!gi: 
H,iclT£>l>. 7U-^f>-yyP^-7'^6 2A(iS^ffi6 
OAcoY2ffilPJ|J:0®y r TfcO, SS^-tXT, 5IcW 
.iGIH»S6 3Afc««LT&&. ££8s6 0A{iY2 
ttMcttKAtCftlHi LtzUmmUb OAa^tL, 7 
1/ * x 7*;U7-- T'/L- 6 2 Ati's y K^f-v 'J -y V 5 5 cr>; \ 
7& 5 5 a J: 0 X 1 XfiizMt/X . 

[00 5 1] iot, IEH;P- Fffiit6 5 Ad. Mg$i 

Rimes o «t o niw^m 5 6»gi5{a^jio?fc 

0 . MMfmmi&W. 8 0 J: 0 Y 2 ffltS ~> fctiB J: 0 X 

:m2<r)$mm} mi 5 <a> . (B>.i. is2<o^b 

[00 52] £81£6 0Btis Y 2 JgffllKPWr •)£■*-.). 
3(=«ftLfc«f")jEU»*«6 0BaS*t4. 
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1 4 

60B(is hy*/H 0 0£RiILTy\7*SB5 5a<7)(l 

ft. SIHt»!igS!)3£M8 0 J: i) Y 1 HfcSofcffilJ: 0 X 
ltffifcgtfT* S<B&Y2^|6j^-7*l,T> ifeSStt 

IUBHHS6 3Bt«SKL-Cft*. 
[0053] C^3O^0lJD016{i, 3$3<0$mM 

fcfc*IS«A'-MII»6 5C£jjr*\ S»«6 0C(iyN 

7^5 5 acOX2*(6]ffl]Wilffi5 5 a 1 fcrfc tih*b IX 

io ^ffi6octtwicYtnu'C9ja«WK®a 

8 0 h ttSittmnm KR*« * 4 . 7 1/ * ^ 7'y^- 
7>6 2C.iyN7*gB5 5 aCDY 1 ffl|c7)fiE£ X l^faK 
gr/T^-y F^A-'J y y*5 5 giJiimiEIS^ 
S8 0 J: 0 Y 2ffllt : S : o^<aa«t 0 X 1 3ri6](CffitfTfc 

o. ^<bsyi*(6](c^-7'l.'c, ftmzms&mm 3 

ClZfflfaLXbh. 

I 0 0 5 4 ] Srfc. ±ieo#Htefi?IJtt5^T . BMR^-j- 
9>f fizftlX. -y H * * 7 ^"i: -«s KWt 
T *S flt*<?3*^ -/YXyA y^Wkth Z t i> 
20 S. JoT. ^7F^7^f^fflW^y 
>- a HX7>f ^miE. *f -f X7^m.t 

ixi>miimmx'hi>. 

[0055] 

[ »w<o»ii 3 ttz i a K . it*a i ojiBH 

<i . 'vy K * -v D -y vggco nJift a 4 ;Pffic7)3l 2 <J0fBift 
¥S« 3 >f /P<y)g§^>*4ft&Sfc*f L T Sl:<50ffi* { lllt!)+'C« 

Vk<X&*). ioT, ^ y H^x -f XfW'&liMZftm 

30 -ri. i 3 c\ -y h*df -v y -y vs-mii^-tir^ t ^ c 3>f ^ 

T^OSiotctb*!). ZVtztb. m^titcx^-xcr) 

umoTx- , 3 >f ;iy .y h df y y -y ^ n yaoj-hw 

fcE»f & £ t fc =Sr 0 . 3 A Mfit&ktzjfriX HI 

[0056] m*&2e>mii. ®$tm$&ffimfr<?>3- 

(is H-^wnocoa-^a^llSroSrCy^-yg- 
7srM(c*1-|.ffi^T'$)l»/s:s , )s 3-7(iffi^fol,(c 
< < £ 0 , t ^*ASSPBt ISttS Z t 

ioTs h/l-75ES!s^S(s:^<ai*.?. 0 
[0057] H*iM4c7)5£BJfcL 's y h'df-v 'J -y^S 

to^r»KSM<y)^ 2 wmm^ftcv 3 ^ /uos»*«i«8t: 

WLT*itcoffl*«EI«i4«'i:#Sr#tfSilHT'$>a«J:3(s: 

•sn<7)^isjv7)^-^(i^<-cjiy. iot. Km@ 

50 »1»S*Offl^|»|^SS3S»/hS<-CA»), IWA. 
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[00581 |f*«5<0fWH{i. aftBMIBftfta, 3 
-7tfiU^&ttX'fo&tctb. W5SMSM&fc*>mtzm 
J«iiJ*S. IH*«6«f6^a. SftlilftflBifcti:. 3- 

[0059] mmn i <mmi± . 3—7ifi>\7ut h* 

8 'Vy F^f-r y - y ^Bc7)|gi)#|3<i^*(c 

[Hi ] ^asBA^fcajKLfcasi^^ k*+»j -yv 

^a*r^-f0T"$>l>. 

[02 3 01+. gi|KmiEt6g^5:^-r0t'* & . 

[033 7 tnA yfwnmmwm- hmx-hh. 

[04 ] *^o-HJtWc:=3rSia^r < xtm. 

-mx-bz. 

[053 04 ®\mmmmw.<r)®nmx*foh, 
[06 3 04+. wmsmtomw.z&kLx^-$mx'*> 

S. 

[073 Wk^ ••/ H * y U >y i^Utt I393i"f l> IH8&tf)7* 

O-y^HT'fcS. 

[081 7* nM y/«W)»^*Si«fl-f 

[09i mssugngs^gs i ^M^ffiit* 

6. 

[01 o] Mw$ftmmw<om2<7>$mM<7)®imx'b 
[0iii gj®migKiga£7)m3c^gMc7)^«0T'*) 



(9) ^2000-2685 1 5 
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[012] |iJ6SmiE»^a^4<7)^^Jcoff«0-C' , $) 

s. 

[0 1 3 ] ffitt/U- 1 <^8B0!l*5rr@-C* 

[01 4 ] 01 3 + . ^T-^gP^-cOlS^- h £5jrt0 
X'^hh. 

[015] I^-hffijt^2«^(?iJ^^-r0T'^ 
[ m 1 6 ] ffii&fc/l'- h ffi&<r>m 3 £ ^-fmX'h 

10 

5 0 BSvr-fX^SSa 
5 1 x-r — 

5 2 a«fa; 

5 5 ^yK^-v'J-y^' 
5 5a >\7U 
5 5b T-Ag& 
5 5c 

5 6 Ulil+'Mi 

20 5 7 Sgm^-yFX^O" 

6 0 

6 1 MFIC 

6 2 7l/^-/7'y^-/^ 

7 0 iemwsm 
so na^jB^i 

8 1 ^m^A)V 

8 2 «m 

83 R 

8 4 «at 

30 85, 85A, 85B, 85C, 85D WSmWRfe. 
ft 

86 3-7 
8 7 

8 8 7* 

89 y^-ys-? 
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1#H2 00 0-2 68 5 1 5 



[01] [02] 
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